ABSTRACT Two patients are described with CharcotMarie-Tooth disease and chronic peripheral neuropathy. Both had dyspnoea, orthopnoea, and evidence of severe diaphragm weakness. Expiratory muscle function was well preserved and abnormalities of gas exchange during sleep were only minor.
Patients
Patient I was a 58 year old man with severe, generalised, predominantly motor neuropathy, with some loss of sensation in the legs. Elevation of both hemidiaphragms on the chest radiograph and paradoxical diaphragm motion detected by fluoroscopy had first been noted five years previously. At that time vital capacity was 1 litre, having been 2 1 several years previously. His chest radiograph and spirometric results had not changed when he was referred to us five years later. He complained of breathlessness on exertion, although his exercise capacity was severely limited by his neurological condition. He described severe breathlessness on slipping down in bed.
Patient 2 was a 48 year old man who had severe weakness of all four limbs, with a progressive deterioration in walking ability over the previous three years. He had distal loss of light touch and pinprick sensation and joint position sense in all four limbs. He had experienced urgency of micturition for the past 18 years and more recently some frequency of defaecation. He had become progressively more short of breath on exertion, with orthopnoea for the previous two years. Both hemidiaphragms were raised on the chest radiograph.
Neither patient had symptoms of nocturnal hypoventilation, and daytime blood gas tensions were normal.
Investigations
Forced expiratory volume in one second (FEV,) Severe bilateral diaphragmatic weakness was confirmed by the very low Pdi generated during both the maximal sniff and the maximal static inspiratory manoeuvre. No diaphragm electromyographic trace was detectable on either side for either patient, despite stimulation of the phrenic nerves with 120 volts. Similarly no twitch Pdi could be detected. Sleep studies Both patients had paradoxical abdominal motion throughout the study. Patient I slept for 232 minutes, with 30 minutes (13% of total sleep time) of REM sleep. Sao2 fell to 91 % for a few seconds only. Tcco2 was normal while he was awake, with a maximum increment overnight of 7 mm Hg. Patient 2 slept for 261 minutes with 40 minutes (15-3%) of REM sleep. Sao2 was 95% for most of the night, with a minimum value of 93%. The maximum increment in Tcco2 was 3 mm Hg, the "awake" value being normal.
Discussion
Severe diaphragmatic dysfunction was confirmed in these two patients by the finding of very low maximal Pdi. Pimax was also low, but PEmax was normal or only slightly reduced, suggesting that expiratory muscles were little affected. The peripheral neuropathy was characteristic of Charcot-Marie-479 Tooth disease type 1, 6 and the absence of a diaphragmatic EMG trace with phrenic nerve stimulation suggests that phrenic neuropathy was present. Our two patients were breathless on exertion, but less severely than has previously been reported for patients with severe diaphragm weakness,3 perhaps because the weakness developed gradually or because the patients were so immobile. Orthopnoea was severe, however, in both patients. The severity of volume restriction may also have been related to increased stiffness of the chest wall or lungs, which are recognised as occurring in patients with longstanding respiratory muscle weakness. The latter would be supported by the low values of dynamic compliance foui-d during tidal breathing.
Patients with bilateral diaphragm weakness associated with a generalised neuromuscular disorder frequently develop daytime hypercapnic respiratory failure and pulmonary hypertension resulting from nocturnal alveolar hypoventilation.7 Charcot-Marie-Tooth disease is, however, usually associated with a normal lifespan, and in the two patients reported here we found no evidence of nocturnal hypoventilation: the increment in carbon dioxide was within normal limits and the fall in oxygen saturation was only slightly greater than that in normal subjects.8 This may be because weakness was relatively confined to the diaphragm, which may have less severe consequences than diaphragm weakness in patients with generalised weakness of the respiratory muscles. 9 The recognition of diaphragm paralysis in Charcot-MarieTooth disease is important as it may explain symptoms of breathlessness and orthopnoea, which greatly concern patients. As it does not necessarily affect life expectancy, the frequency of diaphragm weakness may be greater than previously recognised. Elevation of one or both hemidiaphragms on the chest radiograph should raise suspicion of the diagnosis.
